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EXECUTIVE SUMMARY 

T h i s  r e p o r t  examines o u t s i d e  f o r c e s  damage t o  underground f a c i l i t i e s  
and t h e  e f f o r t s  t h a t  have been made by i n d u s t r y  and government t o  l i m i t  
and c o n t r o l  i t  through laws, r e g u l a t i o n s ,  and damage p r e v e n t i o n  programs, 
p a r t i c u l a r l y  o n e- c a l l  sys tems.  The f o c u s  of t h e  r e p o r t  is on o u t s i d e  
f o r c e s  damage t o  U.S. n a t u r a l  gas p i p e l i n e s ,  whose safe performance 
is  t h e  r e g u l a t o r y  r e s p o n s i b i l i t y  o f  t h e  U.S. Department o f  T r a n s p o r t a t i o n  
( U . S . ' D O T ) .  To h e l p  deve lop  a more complete  unders t and ing  o f  o u t s i d e  
f o r c e s  damage and damage p r e v e n t i o n ,  a s t a t i s t i c a l  model o f  t h e  l e v e l  
of o u t s i d e  forces i n c i d e n t s  exper i enced  by gas d i s t r i b u t i o n  system o p e r a t o r s  
p a r t i c i p a t i n g  i n  o n e- c a l l  sys tems  was s p e c i f i e d  and estimated. 

Much p l a n t  and equipment i n  t h e  U.S. i s  l o c a t e d  Underground. Most, 
i f  n o t  a l l ,  is v u l n e r a b l e  t o  o u t s i d e  forces damage. Outs ide  forces 
i n c i d e n t s  can  have s e r i o u s  consequences.  They can r e s u l t ,  i n  a d d i t i o n  
t o  damage t o  underground f a c i l i t i e s ,  i n  damage t o  e x c a v a t i n g  equipment,  
l o s s  of p roduc t  o r  s e r v i c e ,  env i ronmenta l  damage, t h i r d- p a r t y  p r o p e r t y  
damage, i n j u r i e s ,  and /o r  d e a t h .  Ou t s ide  f o r c e s  damage is  t h e  l e a d i n g  
cause o f  s e r i o u s  gas p i p e l i n e  a c c i d e n t s  ( t h o s e  r e q u i r i n g  r e p o r t i n g  t o  
t h e  U . S .  DOT) i n  t h e  U.S. Between 1975 and 1984, i n c l u s i v e ,  abou t  63 
p e r c e n t  of a l l  i n c i d e n t s  r e p o r t e d  t o  the  U.S. DOT were t h e  r e s u l t  of  
o u t s i d e  forces damage. 

Excavat ion is  t h e  s i n g l e  most impor tan t  c a u s e  o f  o u t s i d e  f o r c e s  
damage t o  underground f a c i l i t i e s .  Out s ide  f o r c e s  damage can a l s o  result  
from such t h i n g s  as e a r t h q u a k e s ,  l and  s u b s i d e n c e ,  vandal ism,  and freak 
occur rences .  A s i g n i f i c a n t  p r o p o r t i o n  of t h e  e x c a v a t i o n  damage t h a t  
o c c u r s  is  caused by underground o p e r a t o r s  and t h e i r  c o n t r a c t o r s .  

Excavat ion damage o c c u r s  f o r  a number o f  r e a s o n s .  Some o c c u r s  
because e x c a v a t o r s  d i d  n o t  de te rmine  i f  underground p l a n t  u n d e r l i e s  
t h e i r  e x c a v a t i o n  s i te .  Other  e x c a v a t i o n  damage o c c u r s  because  o f  i n a c c u r a t e  
or  i n a d e q u a t e  marking and s t a k i n g  o f  underground f a c i l i t i e s  a t  excava t ion  
sites. A d d i t i o n a l  r e a s o n s  fo r  e x c a v a t i o n  damage i n c l u d e  (1 )  equipment 
o p e r a t o r  c a r e l e s s n e s s ,  (21 equipment o p e r a t o r  incompetence,  (3) equipment 
o p e r a t o r  malice, ( 4 )  unavoidable  problems and mistakes, ( 5 )  equipment 
problems,  and ( 6 )  poor  o p e r a t i n g  procedures .  

Because o f  t he  p o t e n t i a l l y  s e r i o u s  n a t u r e  of o u t s i d e  f o r c e s  damage, 
o u t s i d e  forces damage p r e v e n t i o n  i s  an  impor tan t  concern  of b o t h  i n d u s t r y  
and government. The pr imary f o c u s  o f  damage p r e v e n t i o n  e f f o r t s ,  as  
might be e x p e c t e d ,  h a s  been on e x c a v a t i o n  damage. Today, many, i f  no t  
most, underground o p e r a t o r s  have programs i n  o p e r a t i o n  des igned  t o  h e l p  
p r e v e n t  e x c a v a t i o n  damage. 

Three basic  t y p e s  of damage p r e v e n t i o n  programs e x i s t .  The s i m p l e s t  
is  t h e  in fo rmal  program, which is  p r i m a r i l y  an  ad  hoc ar rangement  between 
i n d i v i d u a l s  i n  v a r i o u s  o r g a n i z a t i o n s  who under t ake  t o  keep each o t h e r  
informed abou t  excava t ion  a c t i v i t y .  In fo rmal  programs can be expected  
t o  have o n l y  a very  l i m i t e d  impact  on e x c a v a t i o n  damage. A second type  
o f  damage p reven t ion  program i s  t h e  s i n g l e  company program. A company 
w i t h  t h i s  t y p e  o f  program has  become f o r m a l l y  invo lved  i n  t h e  promotion 
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o f  damage p r e v e n t i o n .  The pr imary weakness of t h i s  t y p e  of  program 
is t h a t  i t  c o v e r s  j u s t  one  underground o p e r a t o r .  The t h i r d  t y p e  o f  
damage p r e v e n t i o n  program i s  t h e  multi-company program. I n  t h i s  t y p e  
of program, a number of underground o p e r a t o r s  fo rmal ly  band t o g e t h e r  
and c o o r d i n a t e  a t  l e a s t  some of t h e i r  damage p r e v e n t i o n  a c t i v i t i e s .  
T h i s  t y p e  of program is  g e n e r a l l y  t h e  most s u c c e s s f u l  of t h e  t h r e e  i n  
l i m i t i n g  and c o n t r o l l i n g  e x c a v a t i o n  damage. 

The most i m p o r t a n t  t y p e  of multi-company damage p r e v e n t i o n  program 
is undoubtedly  t h e  o n e- c a l l  system. A o n e- c a l l  sys tem i s  

... a communication sys tem e s t a b l i s h e d  by 
two o r  more u t i l i t i e s ,  governmental  a g e n c i e s  
o r  o t h e r  o p e r a t o r s  of underground f a c i l i t i e s  
t o  p r o v i d e  one t e l e p h o n e  number f o r  e x c a v a t i n g  
c o n t r a c t o r s  and t h e  g e n e r a l  p u b l i c  t o  c a l l  
f o r  n o t i f i c a t i o n  of  t h e i r  i n t e n t  t o  u s e  
equipment f o r  e x c a v a t i n g ,  t u n n e l i n g ,  d e m o l i t i o n  
o r  any o t h e r  similar work. 
t h e  p a r t i c i p a t i n g  members a n  o p p o r t u n i t y  
t o  i d e n t i f y  and locate .  t h e i r  underground 
f a c i l i t i e s .  

[ I t ]  . . .p r o v i d e s  

The f i rs t  o n e- c a l l  sys tem,  t h e  UTILITY COORDINATING COMMITTEE o f  
Roches te r ,  New York, was founded i n  1964. S i n c e  t h e n ,  t h e  number of 
o n e- c a l l  sys tems  i n  o p e r a t i o n  h a s  i n c r e a s e d  c o n s i d e r a b l y .  A s  of 1984-85, 
t h e r e  were 98  o n e- c a l l  sys tems  i n  o p e r a t i o n  i n  t h e  U.S. One- cal l  sys tems 
cou ld  be  found i n  a l l  b u t  s i x  U.S. s t a t e s .  T h i r t y  s ta tes  had s t a t e w i d e  
o n e- c a l l  coverage  i n  1984-85, provided by e i t h e r  s i n g l e  o r  m u l t i p l e  
sys tems ;  f o u r t e e n  s tates  had more l i m i t e d  coverage.  

One- cal l  sys tems  are e i t h e r  in- house ,  member-owned-and-operated, 
o r  c o n t r a c t o r  o p e r a t i o n s .  Most sys tems  today are  e i t h e r  in- house o r  
c o n t r a c t o r  o p e r a t i o n s ;  member-owned-and-operated o p e r a t i o n s  are f a i r l y  new. 

One- call  sys tems  a p p e a r  t o  be f a i r l y  s u c c e s s f u l  i n  r e d u c i n g  excava t ion  
damage t o  underground f a c i l i t i e s .  A 1978 American P u b l i c  Works A s s o c i a t i o n  
s u r v e y  found t h a t  most o n e- c a l l  p a r t i c i p a n t s  observed a r e d u c t i o n  i n  
damages f o l l o w i n g  t h e  s t a r t  of t h e i r  sys tem p a r t i c i p a t i o n .  Some observed 
r e d u c t i o n s  of as much as  60 o r  70 p e r c e n t .  I n  a d d i t i o n ,  gas p i p e l i n e  
o p e r a t o r s  p a r t i c i p a t i n g  i n  o n e- c a l l  sys tems  have r e p o r t e d  t h a t  t h e  sys tems 
can  h e l p  reduce  damages by between 24 and 67 p e r c e n t .  

A number o f  l e g i s l a t i v e  and r e g u l a t o r y  e f fo r t s  have been made t o  
promote damage p r e v e n t i o n .  These e f f o r t s  have been made by a l l  l e v e l s  
o f  government,  from loca l  t o  F e d e r a l .  A t  t h e  s t a t e  l e v e l ,  as of 1985, 
31 s t a t e s  and t h e  Dis t r ic t  of Columbia had e n a c t e d  laws aimed a t  t h e  
promotion of e x c a v a t i o n  s a f e t y  and damage p r e v e n t i o n .  

F e d e r a l  damage p r e v e n t i o n  r e g u l a t i o n s  have been i s s u e d  by b o t h  
t h e  Occupa t iona l  S a f e t y  and H e a l t h  Admin i s ta t ion  and t h e  U.S. DOT. 
The U.S. D O T ' S  r e g u l a t i o n s ,  which went i n t o  effect  i n  A p r i l  1983, e s t a b l i s h  
minimum r e q u i r e m e n t s  f o r  damage p r e v e n t i o n  programs t h a t  must b e  s e t  
up by gas d i s t r i b u t i o n ,  t r a n s m i s s i o n ,  and g a t h e r i n g  sys tem o p e r a t o r s  
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f o r  t h e i r  o p e r a t i o n s  i n  Class 4 and some Class 3 l o c a t i o n s .  While p a r t i c i p a t i o n  
i n  a o n e- c a l l  system is n o t  mandated, p i p e l i n e  o p e r a t o r s  are e x p l i c i t l y  
pe rmi t t ed  by t h e  r e g u l a t i o n s  t o  u s e  t h e  s e r v i c e s  of  a o n e- c a l l  sy s t em 
t o  meet any of t h e  r equ i r emen t s  of  t h e  r e g u l a t i o n s .  

The U.S. DOT'S damage p reven t ion  program r e g u l a t i o n s  emphasize 
what might  be called t h e  " one- ca l l  process? '  f o r  g a s  p i p e l i n e  damage 
p r e v e n t i o n ,  s i n c e  t hey  mandate t he  development of  a damage p reven t ion  
program wi th  many of t h e  more impor t an t  a t t r i b u t e s  and characterist ics 
o f  a o n e- c a l l  system. To develop  i n s i g h t s  i n t o  t h e  o p e r a t i o n  o f  t h e  
o n e- c a l l  p r o c e s s ,  a s t a t i s t i c a l  model o f  t h e  l e v e l  o f  o u t s i d e  f o r c e s  
i n c i d e n t s  exper ienced  by gas d i s t r i b u t i o n  system o p e r a t o r s  p a r t i c i p a t i n g  
i n  one- ca l l  systems was developed.  

The s t a t i s t i c a l  model used was a r e g r e s s i o n  model. To p rov ide  
a more f l e x i b l e  f u n c t i o n a l  form f o r  t h e  model and t o  b r i n g  t h e  d i s t r i b u t i o n  
o f  t h e  r e g r e s s i o n  r e s i d u a l s  c l o s e r  t o  n o r m a l i t y ,  t h e  dependent  and non- 
dummy independent  v a r i a b l e s  o f  t h e  model were t ransformed us ing  t h e  
Box-Cox Transformat ion .  The model was estimated u s i n g  gas system and 
o n e- c a l l  data f o r  1980, 1981, and 1982. The sample used c o n s i s t e d  of  
363 o b s e r v a t i o n s  on gas d i s t r i b u t i o n  sys tems  o p e r a t i n g  i n  26 states 
and p a r t i c i p a t i n g  i n  41  o n e- c a l l  sys tems  (and sys tem l fove r l aps l t ) .  The 
dependent  v a r i a b l e  of  t h e  model was t h e  number o f  o u t s i d e  f o r c e s  i n c i d e n t s  
o c c u r r i n g  t o  a gas d i s t r i b u t i o n  system o p e r a t o r  d u r i n g  a yea r .  
three independent  v a r i a b l e s ,  exc lud ing  t h e  c o n s t a n t  term, a r e  e x p l i c i t l y  
inc luded  i n  t h e  e s t ima ted  model. These v a r i a b l e s  can be broken i n t o  
f i v e  c a t e g o r i e s :  exposure  v a r i a b l e s ,  s t a t e  damage p r e v e n t i o n  law v a r i a b l e s ,  
gas company v a r i a b l e s ,  one- ca l l  system v a r i a b l e s ,  and y e a r  v a r i a b l e s .  
The performance o f  t h e  model proved t o  be q u i t e  good. 

Twenty- 

The s t a t i s t i c a l  model l ing  of gas d i s t r i b u t i o n  sys tem i n c i d e n t  l e v e l s  
y i e l d e d  a number of  s i g n i f i c a n t  f i n d i n g s .  Key among them are 

o The l e v e l  o f  i n c i d e n t s  i s  affected by bo th  t h e  l e v e l  o f  c o n s t r u c t i o n  
and by t h e  amount o f  p i p e l i n e  mileage: as mileage o r  c o n s t r u c t i o n  
i n c r e a s e s ,  s o  do i n c i d e n t  l e v e l s .  

o The e x i s t e n c e  of a s t a t e  damage p r e v e n t i o n  law decreases t h e  
l e v e l  o f  i n c i d e n t s ,  a l l  o t h e r  t h i n g s  e q u a l ;  however, s t a t e  requi rements  
t h a t  underground o p e r a t o r s  respond t o  a l l  excava t ion  n o t i c e s  
and p a r t i c i p a t e  i n  o n e- c a l l  sys tems  do n o t  appea r  t o  p rov ide  
any inc remen ta l  improvement i n  s a f e t y  beyond t h a t  p rovided  by 
t h e  e x i s t e n c e  o f  t h e  basic s ta te  damage p r e v e n t i o n  law. 

o Government owned/operated gas d i s t r i b u t i o n  s y s t e m s  have n e i t h e r  
h i g h e r  n o r  lower  i n c i d e n t  l e v e l s  t han  non-government g a s  d i s t r i b u t i o n  
s y s  terns. 

o N e i t h e r  in- house n o r  c o n t r a c t  one- ca l l  o p e r a t i o n s  are  s u p e r i o r  
t o  t h e  o t h e r  i n  performance. 

o The l e v e l  o f  a d v e r t i s i n g  and promotion ( i n  rea l  terms) engaged 
i n  by one- ca l l  sys tems  has  a p o s i t i v e  impact  on i n c i d e n t  l e v e l s :  t h e  
h i g h e r  t h e  a d v e r t i s i n g  b u d g e t ,  t h e  lower t h e  i n c i d e n t  l e v e l s  
( a  one p e r c e n t  i n c r e a s e  i n  o n e- c a l l  system a d v e r t i s i n g  e x p e n d i t u r e s  
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can be  expected  t o  r e s u l t  i n  a n  approx imate ly  .2 p e r c e n t  d e c r e a s e  
i n  member gas d i s t r i b u t i o n  sys tem i n c i d e n t  l e v e l s ) .  

o N e i t h e r  a o n e- c a l l  s y s t e m ' s  r e q u e s t  time ( t h e  time r e q u e s t e d  
between n o t i f i c a t i o n  and t h e  s t a r t  of e x c a v a t i o n )  nor  i ts  average  
number o f  incoming ca l l s  p e r  t e l e p h o n e  o p e r a t o r  s i g n i f i c a n t l y  
affect  t h e  l e v e l  o f  gas d i s t r i b u t i o n  sys tem i n c i d e n t s .  

o The t y p e  of coverage  provided by a o n e- c a l l  sys tem a f fec t s  the 
l e v e l  o f  gas d i s t r i b u t i o n  sys tem i n c i d e n t s ;  t h e  bes t  performance,  
a l l  o t h e r  t h i n g s  e q u a l ,  i s  found i n  non- sta tewide  sys tems  o p e r a t i n g  
i n  s ta tes  w i t h  no areas uncovered by a o n e- c a l l  sys tem,  w h i l e  
t h e  wors t  performance i s  found i n  non- sta tewide  sys tems  o p e r a t i n g  
i n  s tates  w i t h  areas uncovered by a o n e- c a l l  system. 

From t h e s e  f i n d i n g s ,  i t  would a p p e a r  t h a t  t h e  easiest  and most 
e f f e c t i v e  way i n  which o n e- c a l l  sys tems could  h e l p  r educe  t h e  i n c i d e n t  
l e v e l s  o f  t h e i r  gas d i s t r i b u t i o n  sys tem members ( a n d ,  presumably,  o f  
t h e  rest o f  t h e i r  membership, as w e l l )  would be t o  i n c r e a s e  t h e i r  a d v e r t i s i n g .  
Improvements, i t  a p p e a r s ,  could  a l s o  be  had by expanding t h e  coverage  
o f  non- sta tewide  o n e- c a l l  sys tems u n t i l  t h e  s tates i n  which t h e y  o p e r a t e  
are complete ly  covered by o n e- c a l l  s e r v i c e .  I n  a d d i t i o n ,  improvements 
might a l s o  r e s u l t  i f  statewide o n e- c a l l  sys tems could  make t h e i r  a c t i v i t i e s  
more r e s p o n s i v e  t o  loca l  needs  and c o n d i t i o n s .  The lack o f  s i g n i f i c a n t  
impact on i n c i d e n t  l e v e l s  of t h e  t y p e  o f  o n e- c a l l  o p e r a t i o n  ( in- house  
o r  c o n t r a c t ) ,  r e q u e s t  time, and t h e  ave rage  number o f  incoming c a l l s  
p e r  system t e l e p h o n e  o p e r a t o r  would seem t o  imply t h a t  o n e- c a l l  o p e r a t o r s  
have c o n s i d e r a b l e  l a t i t u d e  i n  choosing t h e  o p e r a t i o n a l  pa ramete r s  o f  
t h e i r  sys tems.  
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1. INTRODUCTION 

Today, much e s s e n t i a l  p l a n t  and equipment i n  t h e  U.S. i s  l o c a t e d  
underground. These f ac i l i t i e s ,  which range  from t e l ephone  and t e l e v i s i o n  

cables t o  sewer, water, and e l ec t r i c  l i n e s  t o  subway t u n n e l s  t o  pe t ro leum 

and n a t u r a l  gas p i p e l i n e s ,  are  a l l ,  v u l n e r a b l e  t o  damage by o u t s i d e  f o r c e s .  

Undoubtedly t h e  s i n g l e  most impor t an t  cause  of  o u t s i d e  f o r c e s  damage t o  

underground f a c i l i t i e s ,  i n  terms of bo th  numbers and s e v e r i t y  o f  a c c i d e n t s ,  

is  excava t ion .  1 

A s  p a r t  o f  i ts ongoing e f f o r t  t o  improve t h e  s a f e t y  o f  t h e  n a t u r a l  

gas p i p e l i n e  sys t em i n  t h e  U.S., the,U.S.  Department o f  T r a n s p o r t a t i o n  

(U.S. DOT), i n  r e c e n t  years,  h a s  devoted c o n s i d e r a b l e  a t t e n t i o n  t o  reduc ing  
o u t s i d e  f o r c e s  damage, p a r t i c u l a r l y  excava t ion  damage ( o r  d i g - i n s ) ,  t o  

gas p i p e l i n e s .  I n  compliance w i t h  t h e  r equ i r emen t s  of t h e  Natural Gas 
P i p e l i n e  S a f e t y  Act of 19682 (NGPSA), as amended, on A p r i l  1 ,  1982, t h e  

U.S. DOT i s s u e d  a f i n a l  r u l e  r e q u i r i n g  a l l  o p e r a t o r s  of  gas p i p e l i n e s  

i n  Class 3 and 4 l o c a t i o n s  ( w i t h  minor e x c e p t i o n s )  t o  have o r  p a r t i c i p a t e  

i n  an  o u t s i d e  f o r c e  damage p r e v e n t i o n  program (DPP) .3  

became e f f e c t i v e  on A p r i l  1 ,  1983. 
t h e  minimum s a f e t y  s t a n d a r d s  t h a t  must be met by t h e  r e q u i r e d  gas p i p e l i n e  
damage p reven t ion  programs. These c r i t e r i a  are based ,  i n  large p a r t ,  

on t h e  o p e r a t i o n a l  p rocedures  o f  t h e  more s u c c e s s f u l  ' lone-cal l l l  sys tems  

i n  t h e  U.S.4 

T h i s  f i n a l  ru l e  

The r u l e  se t s  f o r t h  t h e  c r i t e r i a  of 

A o n e- c a l l  sy s t em is  b a s i c a l l y  

... a communication system e s t a b l i s h e d  
by two o r  more u t i l i t i e s ,  governmental  
a g e n c i e s  o r  o t h e r  o p e r a t o r s  of  underground 
f a c i l i t i e s  t o  p rov ide  one t e l ephone  
number f o r  excava t ing  c o n t r a c t o r s  and 
t h e  g e n e r a l  p u b l i c  t o  c a l l  f o r  n o t i f i c a t i o n  

'See Courtney,  Kalkbrenner ,  and Yie, e s p e c i a l l y  Chapters  1 and 2. 

249 U.S.C. 1671 e t .  s eq .  - -  

3FEDERAL REGISTER, Vol. 47, No. 63 ,  A p r i l  I ,  1982, pp. 13818-13825. 
The complete  t e x t  o f  t h e  f i n a l  ru le  i s  inc luded  i n  t h i s  r e p o r t  i n  Appendix A.  

4FEDERAL REGISTER, A p r i l  1 ,  1982, p. 13819. 
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o f  their  i n t e n t  t o  use equipment f o r  e x c a v a t i n g ,  
t u n n e l i n g ,  d e m o l i t i o n  o r  any o t h e r  similar 
work. [It] .. .p r o v i d e s  t h e  p a r t i c i p a t i n g  
members a n  o p p o r t u n i t y  t o  i d e n t i f y  a d 
l o c a t e  t h e i r  underground f ac i l i t i e s .  5 

The e f f e c t i v e n e s s  o f  the o u t s i d e  f o r c e s  damage p reven t ion  programs 

is o f  c o n s i d e r a b l e  i n t e r e s t  t o  t h e  U.S. DOT.6 

a long  w i t h  i n fo rma t ion  on program o p e r a t i o n ,  could  be  used by gas p i p e l i n e  

o p e r a t o r s  t o  i d e n t i f y  and i n s t i t u t e  program changes t h a t  could i n c r e a s e  

program e f f e c t i v e n e s s  and the reby  enhance p i p e l i n e  s a f e t y .  Eva lua t ion  
o f  t h e  e f f e c t i v e n e s s  o f  t he  damage p r e v e n t i o n  programs is ext remely  d i f f i c u l t ,  

however, because  of t h e  r e l a t i v e l y  complex n a t u r e  of t h e  processes involved .  

In fo rma t ion  on e f f e c t i v e n e s s ,  

The purpose  o f  t h i s  s tudy  i s  t o  deve lop  i n s i g h t s  i n t o  t h e  e f f e c t i v e n e s s  

o f  damage p r e v e n t i o n  programs t h a t  can be used i n  t h e  assessment  and enhancement 
o f  program performance. This  is accomplished,  b a s i c a l l y ,  by de t e rmin ing  

the  r e l a t i o n s h i p  between o u t s i d e  f o r c e s  damage and some o f  t h e  more impor t an t  
f a c t o r s  t h a t  may i n f l u e n c e  i t ,  i n c l u d i n g  some d i r e c t l y  r e l a t i n g  t o  t h e  

damage p reven t ion  program i tse l f .  

The approach t aken  f o r  t h i s  e f f o r t  was t o  d e t a i l  and txamine t h e  

n a t u r e  o f  o u t s i d e  forces damage and t h e  e f f o r t s  t h a t  have been made t o  
c o n t a i n  i t  and then  t o  u s e  t h e  i n fo rma t ion  t o  s p e c i f y  and s t a t i s t i c a l l y  

estimate a f i rm- leve l  model f o r  a s u b s e t  o f  the gas d i s t r i b u t i o n  system 

o p e r a t o r s  p a r t i c i p a t i n g  i n  one- ca l l  sys tems  between 1980 and 1982, i n c l u s i v e .  

The gas d i s t r i b u t i o n  sys tems  inc luded  i n  t h e  sample were t h o s e  t h a t  ope ra t ed  

i n  a s t a t e  where a l l  one- ca l l  sys tems  i n  o p e r a t i o n  d u r i n g  t h e  sample pe r iod  

s u p p l i e d  s t a r t i n g  dates f o r  t h e  gas d i s t r i b u t i o n  system members. 

a f l e x i b l e  f u n c t i o n a l  form f o r  t h e  estimated model and t o  handle  c e r t a i n  

s t a t i s t i ca l  problems t h a t  were i n d i c a t e d  by t h e  data ,  t h e  model t h a t  was 
estimated f o r  t h i s  s t u d y  was s p e c i f i e d  u s i n g  the  Box-Cox T r a n s f o r m a t i ~ n . ~  

To p rov ide  

5110ne-Call Systems D i r e c t o r y ,  1984-85 , 1 1  p. 3. 

6FEDERAL REGISTER, A p r i l  1 , 1982, p. 13824. 

7See Box and Cox. 
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2 .  OUTSIDE FORCES DAMAGE AND G A S  PIPELINES 

Outs ide  f o r c e s  damage is  a problem for  a l l  o p e r a t o r s  o f  underground 
f a c i l i t i e s .  I n  a d d i t i o n  t o  damage t o  underground p l a n t  and equipment,  

i t  can  r e s u l t  i n  l o s s  of p roduc t  or' s e r v i c e ,  damage t o  t h e  environment,  

t h i r d- p a r t y  p r o p e r t y  damage, i n j u r i e s ,  o r  even death .8  

s e r i o u s  problem f o r  gas p i p e l i n e s ,  s i n c e ,  due t o  t h e  n a t u r e  o f  t h e  p roduc t  

be ing  t r a n s p o r t e d ,  t h e  r i s k s  of d e a t h ,  i n j u r y ,  o r  s u b s t a n t i a l  p r o p e r t y  

damage are g e n e r a l l y  h igher  f o r  gas p i p e l i n e  o p e r a t o r s  t h a n  f o r  most other  

o p e r a t o r s  of underground f ac i l i t i e s .  

It can b e  a p a r t i c u l a r l y  

Outs ide  f o r c e s  damage is t h e  most impor tan t  c a u s e  of gas p i p e l i n e  

a c c i d e n t s  o c c u r r i n g  i n  t h e  U.S. A s  Table  1 i l l u s t r a t e s ,  there are more 

s e r i o u s  i n c i d e n t s  r e s u l t i n g  from o u t s i d e  f o r c e s  damage t h a n  from a l l  o t h e r  

s o u r c e s ,  combined. l o  

p e r c e n t a g e  o f  s e r i o u s  i n c i d e n t s  caused by o u t s i d e  f o r c e s  f a l l  below 55 
p e r c e n t ;  i n  most y e a r s  between 1975 and 1984, i t  was i n  e x c e s s  of 60 p e r c e n t .  
Though o u t s i d e  f o r c e s  damage i s  the cause  o f  t h e  m a j o r i t y  o f  t h e  s e r i o u s  

gas p i p e l i n e  i n c i d e n t s ,  i t  is  n o t  t h e  c a u s e  o f  t h e  m a j o r i t y  o f  gas p i p e l i n e  

l e a k s  (which w i l l  b e  a consequence n o t  only  o f  t h e  s e r i o u s  i n c i d e n t s  r e p o r t a b l e  

t o  t h e  U.S. DOT, b u t  a l s o  o f  less s e r i o u s  i n c i d e n t s ,  as wel l ) .  Based 

on t h e  r e p a i r e d  leaks i n f o r m a t i o n  con ta ined  i n  the annua l  r e p o r t s  submi t t ed  

t o  t h e  U.S. DOT by gas t r a n s m i s s i o n ,  g a t h e r i n g ,  and d i s t r i b u t i o n  system 

o p e r a t o r s ,  less than  h a l f  o f  t h e  t o t a l  number o f  p i p e l i n e  leaks t h a t  occur  

are  a t t r i b u t a b l e  t o  o u t s i d e  f o r c e s  damage. 

I n  no y e a r  o f  t h e  t e n  inc luded  i n  Table 1 d i d  t h e  

11  

8Courtney, Kalkbrenner ,  and Yie, p. 97. 

9Courtney , Kalkbrenner , and Yie , pp. 93 ,  98. 

"The i n f o r m a t i o n  i n  Table 1 came from t h e  i n d i v i d u a l  a c c i d e n t  r e p o r t s  
t h a t  gas d i s t r i b u t i o n  system o p e r a t o r s  wi th  more t h a n  100,000 cus tomers  
and gas t r a n s m i s s i o n  and g a t h e r i n g  sys tem o p e r a t o r s  must f i l e  w i t h  t h e  
U.S. DOT when the  consequences o f  an  i n c i d e n t  are e s p e c i a l l y  s e r i o u s .  
Inc luded among t h e  consequences r e q u i r i n g  a report  t o  be f i l e d  a re  d e a t h ,  
i n j u r y  r e q u i r i n g  h o s p i t a l i z a t i o n ,  gas i g n i t i o n ,  and p r o p e r t y  damage of 
$5000 o r  more. For more on t h e  i n c i d e n t  r e p o r t  f i l i n g  r e q u i r e m e n t s ,  see 
49 CFR S e c t i o n  191.9 and S e c t i o n  191.15. 

l lU.S.  DOT, IIHazardous Materials I n f o r m a t i o n  System,ll computerized 
databases. 
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TABLE 1 .  OUTSIDE FORCE DAMAGE TO GAS PIPELINES 

Number o f  T o t a l  Outs ide  

Caused by Repor t a b  l e  P e r c e n t  of 
Repor tab le  I n c i d e n t s *  Number of  Force  

Year Outs ide  Forces  I n c i d e n t s  T o t a l  

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

Average , 
1975-84 

981 

878 

1168 

1343 

1346 

1361 

1043 

1042 

974 

584 

1072 

1373 

1579 

1996 

2088 

1970 

1996 

1623 

1-71 1 

1580 

1002 

1692 

~~ 

71.4 

55.6 

58.5 

64.3 

68.3 

68.2 

64.3 

60.9 

61.6 

58.2 

63.4 

S A  r e p o r t a b l e  i n c i d e n t  is one r e q u i r i n g  n o t i c e  t o  t h e  U.S. DOT under  
49 CFR P a r t s  191.9 or  191.15. 

Sources  of d a t a :  U.S. DOT, ANNUAL REPORT ON PIPELINE SAFETY f o r  1980, 
1981, 1982, 1983, and 1984. The d a t a  f o r  1975-1979 
were o b t a i n e d  from t h e  ANNUAL REPORT f o r  1980. 
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The most i m p o r t a n t  c a u s e  o f  o u t s i d e  f o r c e s  damage is e x c a v a t i o n  

and re la ted  ear thmoving a c t i v i t i e s .  '* 
t o  underground p l a n t  and equipment i n c l u d e  n a t u r a l  f o r c e s ,  such  as  ea r thquakes  

and l and  s u b s i d e n c e ,  vandal ism,  and freak o c c u r r e n c e s .  '3 It i s  i n t e r e s t i n g  
t o  n o t e  t h a t  one of t h e  g roups  c a u s i n g  s i g n i f i c a n t  u n i n t e n t i o n a l  e x c a v a t i o n  

damage is  u t i l i t i e s  t h a t  o p e r a t e  underground f a c i l i t i e s ,  and t h e i r  c o n t r a c t o r s .  

Other  c a u s e s  o f  o u t s i d e  f o r c e s  damage 

14 

Reasons f o r  e x c a v a t i o n  damage vary.  Some damage is a consequence of the  
15 e x c a v a t o r  n o t  de te rmin ing  what e x i s t s  belowground a t  t h e  e x c a v a t i o n  s i te .  

Underground o p e r a t o r s  tend t o  i d e n t i f y  t h i s  as t h e  major r e a s o n  f o r  excava t ion  

damage.16 An extreme example of t h i s  b e h a v i o r  is e x h i b i t e d  by c o n t r a c t o r s  who 
u s e  a " r i p  and pay" approach t o  excava t ion .  These e x c a v a t o r s  a p p e a r  t o  f i n d  i t  

more c o s t  e f f e c t i v e  t o  d i g  w i t h o u t  check ing  first.  They are n o t  w i l l i n g  t o  wait 
f o r  t h e  l o c a l  o p e r a t o r s  o f  underground f a c i l i t i e s  t o  d e t e r m i n e  what u n d e r l i e s  

17 t h e  d i g  s i t e ,  because t h i s  would i d l e  t h e i r  equipment and i d l e  equipment c o s t s .  

Sometimes u t i l i t i e s  p r e s s u r e  t h e i r  c o n t r a c t o r s  t o  ge t  work done on s c h e d u l e s  t h a t  

do n o t  take i n t o  c o n s i d e r a t i o n  t h e  need t o  l o c a t e  underground f a c i l i t i e s ,  and 

a c c i d e n t s  r e s u l t . 1 8  

have n o t  c o n s i d e r e d  t h e  p o s s i b i l i t y  t h a t  there  might  be  f a c i l i t i e s  beneath  

them o r  mis taken ly  b e l i e v e  t h a t  t h e y  know what l i e s  underground a n d ,  t h e r e f o r e ,  

see no p o i n t  i n  c o n t a c t i n g  any l o c a l  s u b s u r f a c e  f a c i l i t i e s  o p e r a t o r s .  

Many o t h e r s  who f a i l  t o  f i n d  o u t  a b o u t  s u b s u r f a c e  f a c i l i t i e s  

19 

12Bar to l  and Nicho ls ,  p 6-18; U.S. DOT, "Hazardous Materials In format ion  
System," computerized databases; Courtney,  Ka lkbrenner ,  and Yie, pp. 7-9; 
Walker, p .  27. 

13NTSB, p. 5 ;  U.S. DOT, "Hazardous Materials I n f o r m a t i o n  System," 
computer ized d a t a b a s e s .  

Courtney,  Kalkbrenner ,  and Yie, p. 9. 14  

" Courtney, Kalkbrenner ,  and Yie, p .  145. 

16Hendrick,  p. 21. 

17Subrnission t o  Docket No. PS-59 by Mountain Fue l  Supply Company, 
Feb. 1 1 ,  1980, p. 2;  Courtney,  Kalkbrenner ,  and Yie, pp. 92, 164. 

'18General d i s c u s s i o n ,  10 th  Annual One-Call Symposium. 

I9Hendrick,  p. 21. 
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Some problem may e x i s t  i n  c e r t a i n  cases i n  i d e n t i f y i n g  a l l  t h e  p o s s i b l e  

underground o p e r a t o r s  who should  be c o n t a c t e d .  U n f o r t u n a t e l y ,  when one 

is  l e f t  o u t ,  a n  a c c i d e n t  can  r e s u l t .  

Another r eason  f o r  e x c a v a t i o n  damage is  i n a c c u r a t e  o r  inadequa te  

marking o r  s t a k i n g  o f  underground f a c i l i t i e s  by t h e  l o c a t o r s  s e n t  o u t  

t o  e x c a v a t i o n  s i tes  by underground o p e r a t o r s .  2o Often,  l o c a t o r s  have 

i m p e r f e c t  i n f o r m a t i o n  wi th  which t o  work. System maps, f o r  i n s t a n c e ,  

may n o t  be complete.  I n  a d d i t i o n ,  s u b s u r f a c e  f a c i l i t i e s  may be d i f f i c u l t  
t o  c o r r e l a t e  wi th  s u r f a c e  landmarks.  Consequent ly ,  marking o r  s t a k i n g  
may be  i n e x a c t  and,  because  of  t h i s ,  a n  a c c i d e n t  may occur .  Excavat ion 

c o n t r a c t o r s  b e l i e v e  poor l o c a t i n g  is  one o f  t h e  major r e a s o n s  f o r  d i g- i n s .  21 

Undoubtedly, some i n c i d e n t s  can b e  a t t r i b u t e d  t o  confus ion  abou t  

which underground sys tems have been marked o r  s t a k e d  and which have no t .  

A s  t h e  American P u b l i c  Works A s s o c i a t i o n ' s  Uniform Color  Code and Na t iona l  
Marking Standards22 c o n t i n u e  t o  g a i n  i n c r e a s e d  accep tance  among o p e r a t o r s  
of underground f a c i l i t i e s ,  i t  can be expected  t h a t  t h i s  confus ion  w i l l  

d i m i n i s h ,  as w i l l  e r r o r s  a r i s i n g  from i t  t h a t  r e s u l t  i n  e x c a v a t i o n  damage. 

Some excava t ion  damage o c c u r s  even when a l l  underground o p e r a t o r s  have 

been n o t i f i e d  and marking o r  s t a k i n g  have been bo th  a c c u r a t e  and adequate .  Among 
the  r e a s o n s  t h i s  happens are  ( 1 )  equipment o p e r a t o r  c a r e l e s s n e s s ,  ( 2 )  equipment 

o p e r a t o r  incompetence,  ( 3 )  equipment o p e r a t o r  malice, ( 4 )  unavoidable  problems and 

mistakes, (5 )  equipment problems,  and ( 6 )  poor o p e r a t i n g   procedure^.^^ Equipment 

o p e r a t o r s  o f t e n  c i t e  t h e  l a s t  of these ,  poor o p e r a t i n g  p rocedures ,  as a major 

r eason  f o r  d i g- i n s .  These  poor p rocedures  appea r  t o  a r i se  o u t  o f  t h e  c o n t r a c t o r ' s  

need t o  ge t  t h e  e x c a v a t i o n  work being performed done as  q u i c k l y  as  p o s s i b l e .  24 

2 0 ~ ~ ~ ~ ,  p. 6.  

21Cour tney,  Kalkbrenner ,  and Yie, p. 162. 

22For more on these,  see America1 P u b l i c  Works A s s o c i a t i o n ,  "Unii'orm 
Marking and S t a k i n g  o f  Underground Uti l i t ies ."  

23Courtney, Kalkbrenner ,  and Yie, p. 74. 

24Courtney,  Kalkbrenner ,  and Yie, p. 164. 
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3 .  DAMAGE PREVENTION 

Because of t h e  s e r i o u s  n a t u r e  of o u t s i d e  f o r c e s  damage, o u t s i d e  
f o r c e s  damage p r e v e n t i o n  has,  i n  r e l a t i v e l y  r e c e n t  years, become an  impor tan t  

concern  of gas p i p e l i n e  operators (and o t h e r  underground o p e r a t o r s ) .  

The primary f o c u s ,  as might  be expec ted ,  has  been on c o n t r o l l i n g  e x c a v a t i o n  
damage. 

federal ,  s t a t e ,  and local  r e g u l a t i o n s .  Much, however, has been s u p p l i e d  
by i n d u s t r y 1 2 5  undoubtedly s p u r r e d  , a t  least  i n  p a r t ,  by a des i re  t o  minimize 

s e r v i c e  i n t e r r u p t i o n s  and repai r  o u t l a y s .  

Some of t h e  impetus  fo r  damage .p reven t ion  has  been s u p p l i e d  by 

3.1 DAMAGE PREVENTION PROGRAMS 

Throughout much of U.S. h i s t o r y ,  e x c a v a t i o n  damage was e s s e n t i a l l y  

treated as a n  unavoidable  p r i c e  of progress .26 

damage a t t e n d i n g  t h e  i n t e n s i v e  b u i l d i n g  a c t i v i t i e s  of t h e  1950 ' s ,  19601s  and 
1970's  (and t h e  c o n c u r r e n t  i n s t a l l a t i o n  of c o n s i d e r a b l e  underground p l a n t  and 
equipment) ,27 there came a change i n  a t t i t u d e .  The former view o f  e x c a v a t i o n  
damage was no l o n g e r  a c c e p t a b l e .  Something, i t  was f e l t ,  needed t o  be done t o  

c o n t r o l  damage t o  underground f ac i l i t i e s .  I n d u s t r y ' s  answer t o  t h e  problem of  

excava t ion  damage was t h e  development and i n s t i t u t i o n  o f  damage p r e v e n t i o n  

programs. E f f o r t s  were underway i n  i n d u s t r y  t o  deve lop  these programs by t h e  

ea r ly  1960,s .  By t h e  m i d - 1 9 7 0 ' ~ ~  many, i f  n o t  most, o p e r a t o r s  o f  underground 

f a c i l i t i e s  had damage p r e v e n t i o n  programs of one s o r t  o r  a n o t h e r  i n  o p e r a t i o n .  

With t h e  i n c r e a s e  i n  excava t ion  

28 

There are three basic t y p e s  o f  damage p r e v e n t i o n  program: i n f o r m a l ,  
s i n g l e  company, and m ~ l t i - c o m p a n y . ~ g  The most s imple  o f  these,  as probably  

would be e x p e c t e d ,  is t h e  i n f o r m a l  program. T h i s  t y p e  of program c o n s i s t s ,  

25Walker, p. 27. 

26Courtney, Kalkbrenner ,  and Yie, p. 12. 

27nOne-Call Systems Directory, 1984-85, '1  p. 3. 

28Courtney, Kalkbrenner ,  and Yie, p. 153. 

29Courtney , Kalkbrenner  , and Yie , pp. 17- 18. 
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p r i m a r i l y ,  o f  in fo rmal  ar rangements  between i n d i v i d u a l s  a t  v a r i o u s  o r g a n i z a t i o n s ,  

i n c l u d i n g  u t i l i t i e s  w i t h  underground f a c i l i t i e s ,  e x c a v a t i o n  c o n t r a c t o r s ,  

and l o c a l  governmenta l  a g e n c i e s  invo lved  w i t h  t he  i s s u i n g  o f  p e r m i t s ,  
who under t ake  t o  keep each o t h e r ,  o r  themselves ,  a p p r i s e d  of e x c a v a t i o n  

a c t i v i t y .  The i n d i v i d u a l s  invo lved  i n  these i n f o r m a l  ar rangements  may 

i n c l u d e ,  among o t h e r s ,  u t i l i t y  f i e l d  s u p e r v i s o r s  and foremen, u t i l i t y  
safe ty  a d m i n i s t r a t o r s ,  c o n t r a c t o r  s t a f f ,  and local  governmenta l  o f f i c i a l s .  
Informal  programs have,  g e n e r a l l y ,  been found t o  have a ve ry  l i m i t e d  impact 

on excava t ion  damage.3O 

I n  a s i n g l e  company program, a firm o p e r a t i n g  underground f a c i l i t i e s  

becomes, as a whole, a c t i v e l y  and fo rmal ly  involved i n  damage preven t ion .  
The a c t i v i t i e s  and a c t i o n s  t h a t  a company can take are v a r i e d .  One o f  

t h e  most i m p o r t a n t ,  of c o u r s e ,  i s  l o c a t i n g  i t s  f a c i l i t i e s  upon demand. 
Other a c t i v i t i e s  and a c t i o n s  t h a t  a company might  under t ake  i n c l u d e  p a r t i c i p a t i o n  

i n  meet ings  w i t h  local  c o n t r a c t o r s  and a d v e r t i s i n g  i t s  l o c a t i n g  s e r v i c e .  
,Underground o p e r a t o r s  can have some s u c c e s s  i n  p r e v e n t i n g  e x c a v a t i o n  damage 

us ing  a s i n g l e  company program. However, t h e  s u c c e s s  w i l l  be l i m i t e d ,  p r i m a r i l y ,  

i t  appears, by t h e  lack o f  c o o r d i n a t i o n  w i t h  o the r  underground  operator^.^' 

I n  t h e  multi-company program, t h e  t h i r d  t y p e  o f  damage p r e v e n t i o n  

program, a number o f  underground o p e r a t o r s  fo rmal ly  band t o g e t h e r  and 

c o o r d i n a t e  a t  l eas t  some o f  t h e i r  damage p r e v e n t i o n  a c t i v i t i e s .  One impor tan t  
example o f  a multi-company program i s  the  o n e- c a l l  system. Among t h e  

a c t i v i t i e s  t h a t  may be coord ina ted  i n  a multi-company program are meet ings  

w i t h  loca l  c o n t r a c t o r s ,  damage c o n t r o l  seminar s ,  a d v e r t i s i n g ,  and l o c a t i n g .  
I n  a d d i t i o n ,  o n e- c a l l  systems w i l l  have a common t e l e p h o n e  number f o r  
e x c a v a t i o n  n o t i f i c a t i o n s .  32 

30Courtney, Kalkbrenner ,  and Yie, pp. 17,  143. 

31Courtney,  Kalkbrenner ,  and Yie, pp. 17,  143. 

32Courtney, Kalkbrenner ,  and Yie, pp. 18, 143-151; NTSB, 1973, 
pP. 7-10; Genera l  d i s c u s s i o n ,  9 t h  and 10 th  Annual One-Call Symposiums. 
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3.2 ONE-CALL SYSTEMS 

Undoubtedly, t h e  most impor tan t  t y p e  o f  multi-company damage p r e v e n t i o n  
program is t h e  o n e- c a l l  system. 

C O O R D I N A T I N G  COMMITTEE, was founded i n  1964 by a group of concerned u t i l i t i e s  
t o  p rov ide  o n e- c a l l  s e r v i c e  i n  t h e  Roches ter  area i n  t h e  s t a t e  o f  N e w  
York. 33 
A s  of 1984-85, i n  t h e  U.S. t h e r e  were 98 d i f f e r e n t  o n e- c a l l  sys tems o p e r a t i n g  
i n  a t o t a l  o f  44  s ta tes  ( t h e r e  were 99 sys tems  i f  t h e  UTILITY C O O R D I N A T I N G  

COMMITTEE, which h a s  merged many o f  i t s  f u n c t i o n s  w i t h  t h e  UNDERGROUND 

FACILITIES PROTECTION O R G A N I Z A T I O N ,  34 which a l s o  o p e r a t e s  i n  N e w  York, 
i s  i n c l u d e d ) .  

p rov ince  o f  Alberta, t h e  Republ ic  of China (Taiwan) ,  and Sco t l and .  

The f i rs t  o n e- c a l l  sys tem,  t h e  UTILITY 

S i n c e  t h e n ,  t h e  number o f  o n e- c a l l  sys tems h a s  i n c r e a s e d  cons ide rab ly .  

I n  a d d i t i o n ,  one- cal l ,  sys tems a l s o  o p e r a t e  i n  t h e  Canadian 
35 

Many o n e- c a l l  sys tems are l o c a l  i n  n a t u r e .  They, l i k e  t h e  TO BEGIN 

sys tem,  which o p e r a t e s  i n  S p r i n g f i e l d ,  Missouri, may cover  a s i n g l e  c i t y  

o r  county  i n  a s t a t e .  O t h e r s ,  l i k e  t h e  CALL BEFORE YOU D I G  sys tem of  6 

C o n n e c t i c u t ,  cover  much o r  a l l  o f  a s ta te .  A number o f  sys tems o p e r a t e  

i n  more t h a n  one s ta te .  Some are  f a i r l y  l o c a l  i n  n a t u r e .  Others  p r o v i d e  

e x t e n s i v e  coverage .  

p r o v i d e s  coverage  f o r  t h e  s ta tes  o f  Massachuse t t s ,  Rhode I s l a n d ,  New Hampshire, 
Vermont, and Maine. 36 

The D I G  SAFE sys tem,  as an  example of  t h e  l a t t e r ,  

Cons ide rab le  growth i n  o n e- c a l l  coverage  h a s  occur red  i n  r e c e n t  

y e a r s  i n  t h e  U.S., as  F igure  1 i l l u s t r a t e s .  Not o n l y  h a s  t h e  number o f  

s ta tes  wi th  o n e- c a l l  sys tems  been i n c r e a s i n g ,  b u t ,  as can be s e e n  i n  F i g u r e  1 ,  

3 3 P r e s e n t a t i o n  by R .  T a l i e n t o ,  Roches ter  Gas and Elect r ic  a t  Workshop 8 5 ,  
lvOrganiza t ion  and Admin i s t r a t ion  o f  Your One-Call System,11 a t  t h e  10 th  
Annual One-Call Systems and Damage P r e v e n t i o n  Symposium, A p r i l  1984; M. Hoyal, 
p. 2-3. 

3 4 P r e s e n t a t i o n  by R .  T a l i e n t o  a t  t h e  1 0 t h  Annual One-Call Symposium. 

3 5 ~ n e - ~ a l l  Systems D i r e c t o r y ,  1984-85.11 A copy of t h i s  can be 
found i n  Appendix C. 

36See t h e  llOne-Call D i r e c t o r y ,  1984-85 .I1 
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Key : 

One system in state, statewide coverage 
provided 

Multiple systems in  state, no area without 
one-call coverage 

A t  least one system in state ,  areas exist  with 
no one-call coverage 

Sources of information: “One-Call 
Systems Directory, I’ Sept. 
1977, 1980-81, and 1984- 
85; Contacts with various 
one-call systems. 



t h e  coverage  w i t h i n  t h e  states has  been expanding as well. I n  1977, 12 

s tates  had statewide coverage  provided by one o n e- c a l l  sys tem,  and a n o t h e r  

f o u r  had statewide coverage  through m u l t i p l e  systems. By 1984-85, there  
were 23 s tates  w i t h  statewide coverage  by a s i n g l e  o n e- c a l l  system and 

seven  states w i t h  statewide coverage  through m u l t i p l e  systems. 

U.S. o n e- c a l l  sys tems have a wide v a r i e t y  of p a r t i c i p a n t s .  Inc luded 
among them may be gas d i s t r i b u t i o n ,  t r a n s m i s s i o n ,  and g a t h e r i n g  system 

o p e r a t o r s ;  pe t ro leum p i p e l i n e  o p e r a t o r s ;  sewer and water sys t em operators;  

communications carr iers  ( s u c h  as  t e l e p h o n e  and cable TV o p e r a t o r s ) ;  and 

e lec t r ic  u t i l i t i e s .  Excava to r s  and c o n t r a c t o r s  who operate i n  t h e  one- 
37 ca l l  r e g i o n  may a lso  be fo rmal ly  associated w i t h  t h e  o n e- c a l l  system. 

P a r t i c i p a t i o n  r a r e l y  i n c l u d e s  every  p o t e n t i a l  member. 38 

p o t e n t i a l  p a r t i c i p a n t s  as p o s s i b l e  should  be b rough t  i n t o  a sys tem ' s  membership 
39 i n  o r d e r  t o  maximize its e f f e c t i v e n e s s .  

However , as many 

There is  some i n d i c a t i o n  t h a t  c e r t a i n  underground o p e r a t o r s  should  

be targeted fo r  membership i n  o n e- c a l l  systems. Municipal  water and sewer 

sys tem o p e r a t o r s  are one example. 

underground f ac i l i t i e s  and,  as a consequence,  a c c e s s i n g  i t  can  i n v o l v e  d i g g i n g  
around and underneath  t h e  o the r  fac i l i t ies .  Problems, of  c o u r s e ,  can  

r e s u l t .  Having these o p e r a t o r s  p a r t i c i p a t i n g  i n  o n e- c a l l  sys tems ,  i t  i s  

f e l t ,  w i l l  i n c r e a s e  t h e  i n c i d e n c e  of e x c a v a t i o n  n o t i c e s  by e x c a v a t o r s  

i n t e n d i n g  t o  work on underground f a c i l i t i e s  connected  w i t h  these sys tems and,  
as a r e s u l t ,  decrease t h e  l i k e l i h o o d  t h a t  e x c a v a t i o n  damage w i l l  occur.40 

T h e i r  p i p e  o f t e n  l i e s  below most o t h e r  

A o n e- c a l l  sys tem can be a n  in- house,  member-owned-and-operated, 
o r  c o n t r a c t o r  o p e r a t i o n .  

r e l a t i v e l y  new. Most systems a p p e a r  t o  be e i t he r  in- house o r  c o n t r a c t o r  
Member-owned-and-operated systems seem t o  be 

-- 
37Cornmunications w i t h  selected o n e- c a l l  systems. 

380degaard, p. 1; Courtney,  Kalkbrenner ,  and Yie, p.  21. 

39Courtney, Kalkbrenner ,  and Yie, p. 146. 

40Courtney , Kalkbrenner  , and Yie, pp . 88 , 92-93. 
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o p e r a t i o n s O 4 l  

t o  p r o v i d e  t h e  o n e- c a l l  s e r v i c e  u s i n g  its own p e r s o n n e l  and f a c i l i t i e s .  
The o t h e r  members o f  t h e  sys tem h e l p  fund i ts  o p e r a t i o n ,  as  well as work 
w i t h  t h e  o p e r a t i n g  member i n  managing t h e  system. The f i r s t  U.S. one-  
C a l l  sys tem,  t he  U T I L I T Y  COORDINATING COMMITTEE, began as  a n  in- house 

system ( w i t h  Roches ter  Gas and Electric as t h e  o p e r a t i n g  u t i l i t y )  and 
remained s o  fo r  many y e a r s .  A problem w i t h  t h i s  t ype  o f  system i s  t h a t  

t h e  o p e r a t i n g  u t i l i t y  is  sometimes s t u c k  w i t h  a d i s p r o p o r t i o n a t e  share 

o f  t h e  sys tem ' s  o p e r a t i n g  costs.42 
s h i p  selects  a management team, which, i n  t u r n ,  h i r e s  a c o n t r a c t o r  t o  

hand le  t h e  day- to-day o p e r a t i o n s  of t h e  system.'3 I n  some cases, t h e  

c o n t r a c t o r  h i r e d  is a n  answer ing s e r v i c e .  44 
system d i f f e r s  from a c o n t r a c t o r  ope ra ted  sys tem i n  t h a t ,  i n s t e a d  o f  h i r i n g  

a c o n t r a c t o r ,  t h e  management team d i r e c t l y  h i res  t h e  peop le  who w i l l  perform 

t h e  day- to-day o p e r a t i o n s  of t h e  o n e- c a l l  system. I n  some c i r cums tances ,  

t h i s  can  r e s u l t  i n  a cost  s a v i n g s .  

I n  an  in- house o p e r a t i o n ,  one member o f  t h e  sys tem under t akes  

I n  a c o n t r a c t o r  o p e r a t i o n ,  t h e  member- 

A member-owned-and-operated 

45 

The basic o n e- c a l l  n o t i f i c a t i o n  p r o c e s s  i s  r e l a t i v e l y  s t r a igh t-  

forward.  The p r o c e s s  is i n i t i a t e d  when a pe r son  ca l l s  t he  c e n t r a l  o f f i c e  
of a o n e- c a l l  system t o  r e p o r t  a n  impending excava t ion .  46 
ar ise  a t  t h i s  p o i n t  i f  t h e  ca l le r  cannot  get through t o  t h e  o n e- c a l l  c e n t e r  

w i t h i n  a r e a s o n a b l e  l e n g t h  of time, because ,  f o r  example, o f  an  i n s u f f i c i e n t  

number o f  t e l e p h o n e  l i n e s  o r  o p e r a t o r s .  When t h i s  happens,  t h e  e x c a v a t o r  

Problems can 

I_--- 

ffOne-Call Systems D i r e c t o r y ,  1984-85," pp. 7-17, 20-30. 
41 

' *P resen ta t ion  fo r  H.  Burke, DOTTIE, a t  Workshop #6,  ffYour One- 
Call Organ iza t ion . . . , f1  9 t h  Annual One-Call Symposium; P r e s e n t a t i o n  by 
R. T a l i e n t o ,  Rochester Gas and Electric Company, a t  Workshop #5, "Organiza t ion  
and Admin i s t r a t ion  o f  Your One-Call System,ff  10 th  Annual One-Call Symposium. 

43J0 K e l l y ,  Jr., " D I G  SAFE SYSTEM, INC.  -- A Not For P r o f i t  Corpora t ion , f f  
Paper  P resen ted  a t  Workshop #6, "Your One-Call Organ iza t ion .  . . , f f  9 t h  Annual 
One-Call Symposium; J. H i l l ,  flOklahoma One-Call System, I n c . , "  Paper  P resen ted  
a t  Workshop 116, 9 t h  Annual One-Call Symposium; v a r i o u s  i n d u s t r y  s o u r c e s .  

''Communications w i t h  selected o n e- c a l l  sys tems.  

4 5 P r e s e n t a t i o n  by M. Hoyal, USA-SOUTH, a t  Workshop f 5 ,  f fOrgan iza t ion  
and Admin i s t r a t ion  o f  Your One-Call System,ll 10 th  Annual One-Call Symposium. 

460degaard, p. 1 .  
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may d e c i d e  t o  forego n o t i f i c a t i o n  al together,  and ,  a s  a consequence,  excava t ion  

damage may occur .  Though i t  must undoubtedly o c c u r  upon o c c a s i o n ,  j u s t  
how f r e q u e n t l y  t h i s  s i t u a t i o n  o c c u r s  i s  n o t  clear. 

When a ca l le r  reaches a one- ca l l  sys tem o p e r a t o r ,  t h e  o p e r a t o r  

asks t h e  cal ler  fo r  p e r t i n e n t  i n f o r m a t i o n  abou t  t h e  proposed excava t ion .  

Inc luded among t h e  i n f o r m a t i o n  reques ted  from t h e  ca l l e r  w i l l  be t h e  e x a c t  

l o c a t i o n  o f  t h e  e x c a v a t i o n  and how t h e  e x c a v a t o r  can  be c o n t a c t e d .  The 

ca l l e r  w i l l  o f t e n  be  t o l d  d u r i n g  t h e  ca l l  which underground o p e r a t o r s  

w i l l  be c o n t a c t e d  by t h e  o n e- c a l l  system. It w i l l  be t he  r e s p o n s i b i l i t y  

of t h e  e x c a v a t o r  t o  i d e n t i f y  and c a l l  any underground o p e r a t o r s  who may 
have f a c i l i t i e s  a t  t h e  e x c a v a t i o n  s i t e  and who are n o t  p a r t i c i p a n t s  i n  

t h e  o n e- c a l l  system. 47 

After o b t a i n i n g  t he  i n f o r m a t i o n  t h a t  i t  needs ,  a o n e- c a l l  system 
48 c o n t a c t s  i ts members abou t  t h e  impending e x c a v a t i o n  by t e l ephone  o r  t e l e t y p e .  

I n  many sys tems ,  the  list of c o n t a c t e d  members is l i m i t e d  t o  those who, 
i n  some way, can be  i d e n t i f i e d  as p o s s i b l y  o p e r a t i n g  i n  t h e  area o f  t h e  

proposed excava t ion .  T h i s  s c r e e n i n g  can ,  among o t h e r  ways, be by p o l i t i c a l  

s u b d i v i s i o n ,  by s t ree t ,  by s u b d i v i s i o n  and s t ree t ,  o r  by s p e c i a l  map g r id  

r e f e r e n c e .  The i n f o r m a t i o n  used i n  the  s c r e e n i n g  i s  o b t a i n e d  by a one- 

c a l l  sys tem from its membership. 49 

Using t h e  i n f o r m a t i o n  o b t a i n e d  by t h e  o n e- c a l l  sys tem abou t  t h e  

impending e x c a v a t i o n ,  the  c o n t a c t e d  members de te rmine ,  from t h e i r  own 

records and knowledge o f  t h e i r  sys tems ,  i f  t h e i r  f a c i l i t i e s  are  n e a r  the  

e x c a v a t i o n  s i t e .  If they are,  t h e  firms w i l l  send o u t  l o c a t o r s  t o  t h e  

s i t e  t o  mark and stake t h e  l o c a t i o n  of t h e i r  f a ~ i l i t i e s . ~ '  
w i l l  o c c u r  w i t h i n  48 hours  of t h e  n o t i f i c a t i o n  abou t  t h e  d i g .  

Usual ly ,  t h i s  

I n  a few 

470degaard,  p. 1-2; Hendr ick ,  p. 22 ;  Courtney,  Kalkbrenner ,  and 
Yie, p.  149. 

Hendrick,  p. 22;  General  d i s c u s s i o n ,  9 t h  and 1 0 t h  Annual One- 48 

Call  Symposiums. 

"Keesee, pp. 4-7; Rieben, p. 1 ;  Chisholm, pp 2-6. 

500degaard, p .  2. 
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areas, underground o p e r a t o r s  w i l l  have 72  hours  t o  l o c a t e  t h e i r  f a c i l i t i e s ,  

and i n  a few o t h e r s ,  t hey  w i l l  on ly  have 24 hours .  '' 
u s u a l l y  handled on a case- by- case b a s i s .  If t h e  underground o p e r a t o r s  
have no f a c i l i t i e s  a t  t h e  e x c a v a t i o n  s i t e ,  i n  some cases t h e y  w i l l  n o t i f y  

t h e  e x c a v a t o r  o f  t h i s  f a c t ;  i n  many cases they  w i l l  no t .  L i a b i l i t y  concerns  

and the  extra l a b o r  t h a t  would be  r e q u i r e d  and t h e  e x t r a  cos ts  t h a t  would 
be i n c u r r e d  i f  everyone g i v i n g  n o t i c e  o f  e x c a v a t i o n  were c o n t a c t e d  are  

probably  t h e  most impor tan t  r e a s o n s  f o r  n o t  n o t i f y i n g  e x c a v a t o r s  when 

no f a c i l i t i e s  are endangered by a proposed e x ~ a v a t i o n . ~ ~  

Emergencies are 

To h e l p  o n e- c a l l  sys tems f u n c t i o n  s u c c e s s f u l l y ,  t h e  American P u b l i c  

Works A s s o c i a t i o n  (APWA), which has been a c t i v e l y  invo lved  i n  t h e  e f f o r t  

t o  reduce  e x c a v a t i o n  damage f o r  a number of y e a r s , 5 3  has  e s t a b l i s h e d  a 

s e t  o f  "minimum s t a n d a r d s"  f o r  one- ca l l  systems.  These s t a n d a r d s  are 

1.  One t e l ephone  number should  b e  provided 
f o r  e x c a v a t o r s  t o  use t o  n o t i f y  p a r t i c i p a t i n g  
u t i l i t i e s  w i t h i n  a predetermined area 
o f  planned e x c a v a t i o n  work. 

2 .  The s e r v i c e  should  be provided d u r i n g  
normal working hours ,  Monday through 
Fr iday.  

3.  Off- hours c a l l s  should  reach a r e c o r d i n g  
which e x p l a i n s  emergency procedures .  

4 .  A l l  t e l ephone  ca l l s  should  be mechan ica l ly  
voice- recorded.  

5. The system should  i d e n t i f y  f o r  t h e  
ca l le r  t h o s e  u t i l i t i e s  which w i l l  be 
n o t i f i e d  f o r  them. 

6. The system should  p rov ide  a permanent 
f i l e  number f o r  each r e q u e s t .  

------- ~ 

51tf0ne-Call  Systems D i r e c t o r y ,  1984-85," pp. 7-17, 20-30. 

52Courtney,  Kalkbrenner ,  and Yie, pp. 146, 149-150; S e l e c t e d  i n d u s t r y  
s o u r c e s .  

53Courtney, Kalkbrenner ,  and Yie, p. 18. 
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7. 

8. 

9. 

10. 

The system should p rov ide ,  f o r  a s t a t u t o r y  
p e r i o d ,  a p r i n t e d  copy o f  a l l  l o c a t i o n  
r e q u e s t s  which can eas i ly  be r e t r i e v e d  
through use  of  t h e  f i l e  number. 

The system should p rov ide  a t ime ly  
method o f  n o t i f y i n g  t h e  a f f e c t e d  u t i l i t i e s .  
T h i s  method i s  t o  be  determined by 
each i n d i v i d u a l  system. 

The s y s t e m  should p rov ide  p e r i o d i c  
a d m i n i s t r a t i v e  r e p o r t s  as r e q u i r e d  
by t h e  p a r t i c i p a t i n g  u t i l i t i e s .  

54 The system should document c o n t r a c t o r  
e d u c a t i o n  programs on a n  ongoing basis .  

These recommended minimum s t a n d a r d s  are f a i r l y  basic .  Most one- ca l l  sys tems  

i n  o p e r a t i o n  today  probably  meet o r  exceed these s t a n d a r d s .  

no t  most,  sys tems ,  f o r  example, have e x t e n s i v e  c o n t a c t s  w i t h  area e x c a v a t o r s ,  

and engage i n  very  e x t e n s i v e  a d v e r t i s i n g  campaigns t o  l e t  c o n t r a c t o r s  and t h e  

p u b l i c  know about  t h e i r  s e r v i c e ,  as well as t h e  dange r s  of  d i g g i n g  b l i n d .  

Many, i f  

55 

While data on t h e i r  performance are  r e l a t i v e l y  s p a r s e ,  what e x i s t s  

does i n d i c a t e  t h a t  one- ca l l  systems a re  s u c c e s s f u l  i n  r educ ing  excava t ion  

damage. 

Assoc i a t i on  found t h a t  31 p e r c e n t  of  t h e  survey  r e sponden t s  had observed 
a 20 t o  30 p e r c e n t  r e d u c t i o n  i n  damages s i n c e  beginning  o p e r a t i o n ,  19 p e r c e n t  

o f  t h e  r e sponden t s  had observed a 40 p e r c e n t  r e d u c t i o n  i n  damages, 38 p e r c e n t  
of  t h e  r e sponden t s  had observed a 60 t o  70 p e r c e n t  r e d u c t i o n  i n  damages, 

and 12 p e r c e n t  of  t h e  r e sponden t s  r e p o r t e d  t h a t  t hey  had no data on the  

e x t e n t  t o  which damages had been reduced.  
t han  h a l f  of t h e  r e sponden t s  t o  t h e  APWA survey  r e p o r t e d  t h a t  50 p e r c e n t  o r  

more of  t h e  i n c i d e n t s  t h a t  had been observed happened t o  e x c a v a t o r s  who had 

not  bo thered  t o  r e p o r t  t h e i r  i n t e n t i o n  t o  excava t e  t o  t h e  o n e- c a l l  c e n t e r .  

A 1978 survey  of o n e- c a l l  systems by t h e  American P u b l i c  Works 

I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  more 

56 

54APWA, flOne-Call System Manual ,I1 p. 1 .  A copy o f  t h e  llOne-Call 
System Manuall' can b e  found i n  Appendix B. 
p a r t  o f  t h e  APWA's ongoing e f f o r t  t o  promote damage p r e v e n t i o n ,  p rov ides  
recommendations and p o i n t e r s  on o r g a n i z i n g  and o p e r a t i n g  a o n e- c a l l  system. 

T h i s  document, p repared  a s  

55Contac ts  w i t h  selected one- ca l l  systems. 

560degaard, pp. 5-6. 
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Gas p i p e l i n e s  have e v i d e n t l y  been some o f  t h e  b e n e f i c i a r i e s  o f  

Gas the  improvements t h a t  o n e- c a l l  p a r t i c i p a t i o n  have brought  abou t .  
p i p e l i n e  o p e r a t o r s  who have p a r t i c i p a t e d  i n  o n e- c a l l  sys tems have r e p o r t e d  
t h a t  t h e  systems can h e l p  reduce damages by between 24 and 67 percent .57  

3.3 LEGISLATIVE AND REGULATORY EFFORTS TO PROMOTE DAMAGE PREVENTION 

Various states, as well as l o c a l i t i e s ,  have enac ted  laws and i s s u e d  
r e g u l a t i o n s  r e l a t i n g  t o  t he  p r e v e n t i o n  o f  excava t ion  and related damage. 

I n  a d d i t i o n ,  F e d e r a l  damage p r e v e n t i o n  r e g u l a t i o n s  have been issued by 

t he  Occupat ional  S a f e t y  and Health Admin i s t r a t ion  and t h e  U.S. DOT. The 

basic under ly ing  purpose  o f  these laws and r e g u l a t i o n s  has been,  o f  c o u r s e ,  
t h e  promotion of excava t ion  s a f e t y  and damage preven t ion .  

A s  o f  1985, t h i r t y- o n e  s tates i n  t h e  U.S., and t h e  District  of 
Columbia, had enac ted  damage p r e v e n t i o n  l e g i s l a t i o n  ( i n c l u d e d  i n  t h i s  

t o t a l  is North C a r o l i n a ,  whose law w i l l  n o t  go i n t o  effect u n t i l  sometime 
i n  1986). I n  one a d d i t i o n a l  s ta te ,  I l l i n o i s ,  t h e  I l l i n o i s  Commerce Commission, 
a state r e g u l a t o r y  a u t h o r i t y ,  has  i s s u e d  r e g u l a t i o n s  r e l a t i n g  t o  damage 

p reven t ion  under t h e  a u t h o r i t y  o f  its basic l e g i s l a t i v e  mandate.58 

similar s i t u a t i o n  c u r r e n t l y  e x i s t s  i n  North C a r o l i n a .  
A 

59 

Selected aspects o f  the v a r i o u s  s tate damage p r e v e n t i o n  laws and 

r e g u l a t i o n s  can be found i n  Table  2. A s  can be s e e n  i n  t h i s  t ab le ,  there 
is some v a r i a t i o n  i n  the laws and r e g u l a t i o n s  t h a t  t h e  states (and t h e  

District o f  Columbia) have adopted .  

Table 2 i r e  found i n  t h e  damage p r e v e n t i o n  laws and r e g u l a t i o n s  o f  most 

o f  t h e  states. For example, more t h a n  90 p e r c e n t  r e q u i r e  e x c a v a t o r s  t o  
n o t i f y  u t i l i t i e s  i n  advance o f  excava t ion .  S i m i l a r l y ,  o v e r  80 p e r c e n t  

o f  t h e  states r e q u i r e  e x c a v a t o r s  t o  de te rmine  the  l o c a t i o n  o f  underground 

Some o f  t h e  p r o v i s i o n s  l i s t e d  i n  

57U.S. DOT, "Damage Preven t ion  Program: C o s t / B e n e f i t  Impact Ana lys i s ,  
P9 7 .  

58See I l l i n o i s  Commerce Commission, General  Order 185,  Revised. 

59Telephone c o n v e r s a t i o n  with  s t a f f  a t  t h e  North C a r o l i n a  Ut i l i t ies  
Commission. 
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TABLE 2. SELECTED ASPECTS OF STATE DAMAGE PREVENTION LAW+ 

Law Requires  Excavator t o  Law Requires U t i l i t y  t o  

Encourage Mark 
Determine Not i fy  Not i fy  U t i l i t y  Excavator t o  Respond Locat ion of Year i n  
Locat ion of  U t i l i t y  I n  of Damage t o  Give Advance To A l l  Underground Belong t o  Which Law 
Underground Advance of Underground Not ice  t o  Excavat ion P l an t  Upon One-Cahl Became 
Gas P l a n t  Excavat ion P l a n t  U t i l i t y  Not ices  Request Sys tem E f f e c t i v e  

C a l i f o r n i a  
Colorado 
Connect icut  
Delaware 
D.C. 
Flor ida '  
Georgia' 
I l l i n o i s  
Louis iana 
Maine 
Maryland 
Massachuset ts  
Michigan 
Missouri  
Montana 
New Hampshire 
New Jersey'  
New Mexico 
New York 
North Caro l ina  
North Dakota 
Ohio 
Oklahoma 
Pennsylvania 

d 

Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
No 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 

Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
No 
Yes 
No 
No 
No 
No 
No 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 

No 
No 
Yes 
No 
Yes 
No 
Yes 
No 
No 
No 
Yes 
No 
Yes 
Yes 
Yes 
No 
Yes 
No 
No 
Yes 
No 
Yes 
No 
Yes 

No 
No 
No 
Yes 

Yes 
Yes 
No 
No 
No 
Yes 
No 
No 
No 
Yes 
No 
No 
No 
No 
No 
No 
No 
Yes 
Yes 

Yes 

Yes 
Yes 
Yes 
No 
No 
Yes 
Yes 
No 
No 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
No 
Yes 
No 
Yes 
No 
No 
yese 
No 
No 
No 
Yes 
Yes 
No 
No 
Yes 
No 
No 
No 
Yes 
No 
No 
No 
No 

f 

1983-84 
1981 
1977 
1979 
1980 
1977 
1975 -- 

C -  1977 
c. 1971 

1974 
1980 
1975 
1976 
1971 
1983 
1964 

1975 
1986 
1973 
1982 
1982 
1975 

C *  1973 



TABLE 2. SELECTED ASPECTS OF STATE DAMAGE PREVWTION L A W 9  (CONTINUED) 

Law Requires  Excavator  t o  Law Requires  U t i l i t y  t o  

Encourage Mark 
Determine Not i fy  Not i fy  U t i l i t y  Excavator  t o  Respond Loca t ion  o f  Year i n  
Locat ion o f  U t i l i t y  I n  o f  Damage t o  Give Advance To A l l  Underground Belong t o  Which Law 
Underground Advance o f  Underground Notice t o  Excavat ion P l a n t  Upon One-Ca&l Became 

E f f e c t i v e  Gas P l a n t  Excavat ion P l a n t  U t i l i t y  Not ices  Request  System 

Rhode I s l a n d  
South C a r o l i n a  
South Dakota 
Tennessee 
Utah 

Q, V i r g i n i a  
Washington 
Wisconsin 
Wyoming 

Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 

No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
No 
Yes' 

No 
No 
No 
No 
No 
Yes 
No 
No 
No 

No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

No 
No 
No 

Yes 
No 
No 
No 
Yes 

No 

c. 1984 
1978 
1977 

c. 1978 
' 1977 

1980 
c. 1984 

1978 
C -  1977 

Sources:  Na t iona l  A s s o c i a t i o n  of Regulatory U t i l i t y  Commissioners, 1982 ANNUAL REPORT ON UTILITY AND CARRIER 
REGULATION, Table  49, p. 584; APWA/ULCC, "One-Call Systems D i r e c t o r y ,  1984-85, " pp. 32-35; t h e  legal 
codes  of v a r i o u s  of t h e  states; t e l e p h o n e  c o n v e r s a t i o n s  w i t h  staff a t  t h e  p u b l i c  s e r v i c e  commissions 
of Alabama, Kentucky, Montana, and North Caro l ina .  

The states of Alabama, Alaska, Arizona,  Arkansas,  Hawaii, Idaho ,  I l l i n o i s ,  I nd i ana ,  Iowa, Kansas, Kentucky, a 

Minnesota, M i s s i s s i p p i ,  Nebraska,  Nevada, Oregon, TBxas, Vermont, and West V i r g i n i a  have no damage p r e v e n t i o n  
laws. The I l l i n o i s  Commerce Commission does  have r e g u l a t i o n s  relating t o  damage preven t ion .  

b€4ay be r e q u i r e d  on ly  i f  t h e r e  is a o n e- c a l l  sys tem c o v e r i n g  t h e  u t i l i t y ' s  area of ope ra t i on .  

dAppl ies  on ly  t o  work performed f o r  " p u b l i c  e n t i t i e s . "  
e 

fRequired f o r  gas p i p e l i n e s  by t h e  North C a r o l i n a  U t i l i t i e s  Commission beg inn ing  i n  1981. 

C Appl ies  on ly  t o  gas p i p e l i n e s .  

Required by t h e  I l l i n o i s  Commerce Commission for u t i l i t i e s  under  i ts j u r i s d i c t i o n  beginning i n  1976. 



gas f ac i l i t i e s .  Likewise ,  o v e r  80  p e r c e n t  have laws t h a t  r e q u i r e  u t i l i t i e s  
t o  mark t h e  l o c a t i o n  o f  underground p l a n t  and equipment upon request. 

Around 72 p e r c e n t  r e q u i r e  e x c a v a t o r s  t o  n o t i f y  u t i l i t i e s  o f  damage t o  
underground p l a n t .  Other  damage p reven t ion  p r o v i s i o n s  are found i n  t h e  

laws and r e g u l a t i o n s  o f  fewer states.  Only about  54 p e r c e n t  o f  t h e  s t a t e s  

r e q u i r e  u t i l i t i e s  t o  encourage e x c a v a t o r s  t o  g i v e  advance n o t i c e  o f  excava t ion ,  

whi le  approximate ly  30 p e r c e n t  r e q u i r e  u t i l i t i e s  t o  be long  t o  a one- ca l l  

system and on ly  27 p e r c e n t  require t h a t  u t i l i t i e s  respond t o . a l l  excava t ion  
n o t i c e s .  

The p e n a l t i e s  f o r  noncompliance w i t h  damage p r e v e n t i o n  laws vary 

from s t a t e  t o  s ta te .  I n  g e n e r a l ,  . t hey  do no t  appear t o  be p a r t i c u l a r l y  

onerous.  I n  most s tates ,  t h e  laws s t i p u l a t e  f i n e s  o f  $1000 o r  l ess  p e r  

i n c i d e n t . 6 0  
are imposed i s  no t  clear,  though i t ,  l i k e  t h e  p e n a l t i e s  themselves ,  probably 

v a r i e s  from s t a t e  t o  s ta te .  

The e x t e n t  t o  which t h e  legal  p e n a l t i e s  f o r  excava t ion  damage 

Enforcement o f  the  s t a t e  damage p r e v e n t i o n  laws has been somewhat 

s p o t t y .  The r eco rd  of enforcement  v a r i e s ,  as might be expec t ed ,  from 

s t a t e  t o  s ta te .  61 Some laws, o r  a t  l e a s t  p r o v i s i o n s  of t h e  laws, are  

n o t  enforced .  For example, i n d u s t r y  s o u r c e s  i n  Utah and Wyoming i n d i c a t e  

t h a t  t h e  p r o v i s i o n s  i n  t h e  damage p reven t ion  laws of  these s t a t e s  r e q u i r i n g  

u t i l i t i e s  w i t h  underground p l a n t  t o  become members o f  t h e  s tates '  one- 
c a l l  sys tems  ( o f  which there are n i n e  i n  Wyoming and one i n  Utah62) are  

n o t  en fo rced ,  and ,  as a consequence,  many u t i l i t i e s  who should  be  p a r t  

o f  a o n e- c a l l  system are no t .  

The first Federal r e g u l a t i o n s  having  t o  do w i t h  t h e  p reven t ion  
o f  excava t ion  damage were i s s u e d  by t h e  Occupat iona l  S a f e t y  and Health 

Admin i s t r a t i on  ( O S H A ) .  O S H A ' s  r e g u l a t i o n s ,  which are  p re sen t ed  i n  T a b l e  3 ,  

60110ne-Call Systems D i r e c t o r y ,  1984-85 ,)I pp. 32-35; t h e  legal  codes  
of v a r i o u s  s ta tes .  

Courtney,  Kalkbrenner ,  and Yie, p. 119. 61 

62110ne-Call Systems D i r e c t o r y ,  1984-85, It pp.  25,  28-30. 
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TABLE 3. OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION REGULATIONS 
RELATING TO DAMAGE PREVENTION 

Excavationa 

P r i o r  t o  opening an  e x c a v a t i o n ,  e f f o r t  s h a l l  b e  made t o  de te rmine  
whether underground i n s t a l l a t i o n s ;  i . e . ,  sewer, t e l e p h o n e ,  water, 
f u e l ,  e l ec t r i c  l i n e s ,  e t c . ,  w i l l  be encoun te red ,  and i f  so ,  
where such underground i n s t a l l a t i o n s  are  l o c a t e d .  When t h e  
e x c a v a t i o n  approaches  t h e  estimated l o c a t i o n  o f  such a n  i n s t a l l a t i o n ,  
t h e  e x a c t  l o c a t i o n  s h a l l  be determined and when i t  is  uncovered,  
p roper  s u p p o r t s  s h a l l  be provided fo r  t h e  e x i s t i n g  i n s t a l l a t i o n .  
U t i l i t y  companies s h a l l  be c o n t a c t e d  and adv i sed  o f  proposed 
work p r i o r  t o  t h e  start of a c t u a l  excava t ion .  

b Demolit ion 

A l l  e lec t r ic ,  gas, water, steam, sewer, and o t h e r  s e r v i c e  l i n e s  
s h a l l  be s h u t  o f f ,  capped,  o r  otherwise c o n t r o l l e d ,  o u t s i d e  
t h e  b u i l d i n g  l i n e  b e f o r e  d e m o l i t i o n  work i s  started.  I n  each 
case, any u t i l i t y  company which i s  involved s h a l l  be  n o t i f i e d  
i n  advance.  

B las t ing '  

B l a s t i n g  o p e r a t i o n s  i n  t h e  p rox imi ty  of overhead power l i n e s ,  
communications l i n e s ,  u t i l i t y  s e r v i c e s ,  or  o t h e r  s e r v i c e s  and 
s t r u c t u r e s  s h a l l  n o t  be carried on u n t i l  t h e  o p e r a t o r s  and /o r  
owners have been n o t i f i e d  and measures f o r  safe c o n t r o l  have 
been taken.  

a29 CFR 1926.651(a) 

b29 CFR 1926.850(c) 

c29 CFR 1926.900(0) 
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r e q u i r e  t h a t ,  p r i o r  t o  e x c a v a t i o n ,  d e m o l i t i o n ,  o r  b l a s t i n g ,  t h e  u t i l i t i e s  

t h a t  may be  a f f e c t e d  must b e  n o t i f i e d  of  t h e  impending a c t i o n .  These 
r e g u l a t i o n s ,  i t  shou ld  be  n o t e d ,  a p p l y  o n l y  t o  employers o v e r  which OSHA 

has j u r i s d i c t i o n .  Consequent ly ,  t h e  r e g u l a t i o n s  d o  n o t  a p p l y  t o  a l l  who 

migh t  excava te .  OSHA's damage p r e v e n t i o n  r e g u l a t i o n s  have n o t ,  i t  a p p e a r s ,  
been p a r t i c u l a r l y  well enforced .  63 
r e g u l a t i o n s  have probably had l i t t l e  d i r e c t  impact  on t h e  i n c i d e n c e  o f  

e x c a v a t i o n  damage t o  underground f a c i l i t i e s .  

For  t h i s  r e a s o n ,  among o t h e r s ,  these 

I n  A p r i l  1983, new F e d e r a l  r e g u l a t i o n s  concerned w i t h  damage preven t ion  

went i n t o  e f fec t .  These new r e g u l a t i o n s  were i s s u e d  by t he  U.S. DOT, 

which h a s  been concerned fo r  a number of y e a r s  a b o u t  t h e  p r e v e n t i o n  o f  

e x c a v a t i o n  damage. The r e g u l a t i o n s  (see Tab le  4 )  e s t a b l i s h  minimum requ i rements  
fo r  damage p r e v e n t i o n  programs t h a t  must be set  up by g a s  d i s t r i b u t i o n ,  

and t r a n s m i s s i o n  and g a t h e r i n g  system o p e r a t o r s  f o r  t h e i r  o p e r a t i o n s  i n  

Class 4 and some Class 3 l o c a t i o n s . 6 4  
t h e  r e g u l a t i o n s  r e q u i r e  a p i p e l i n e  o p e r a t o r  t o  ( 1 )  m a i n t a i n  a n  up- to-date 

l i s t  of t h e  e x c a v a t o r s  who g e n e r a l l y  o p e r a t e  i n  the  area o f  the p i p e l i n e ,  

(2)  p r o v i d e  t h e  p u b l i c  and t h e  e x c a v a t o r s  who g e n e r a l l y  o p e r a t e  i n  t h e  

area o f  t h e  p i p e l i n e  w i t h  i n f o r m a t i o n  about  t h e  o p e r a t o r ' s  damage preven t ion  

program and t h e  p rocedure  f o r  n o t i f y i n g  t h e  o p e r a t o r  of impending excava t ion ,  

( 3 )  r e c e i v e  and record e x c a v a t i o n  n o t i c e s ,  ( 4 )  p r o v i d e  t h o s e  n o t i f y i n g  

t he  o p e r a t o r  o f  proposed e x c a v a t i o n  w i t h  i n f o r m a t i o n  on whether t h e  company 
has any underground f a c i l i t i e s  i n  t h e  area and how t h e  company w i l l  mark 

them i f  there  are ,  ( 5 )  p r o v i d e  temporary marking o f  any underground f a c i l i t i e s  

o p e r a t e d  by t h e  p i p e l i n e  company a t  a n  e x c a v a t i o n  s i t e ,  and ( 6 )  i n s p e c t  

any p i p e  a t  a n  e x c a v a t i o n  s i t e  t h a t  cou ld  b e  damaged by e x c a v a t i o n .  P i p e l i n e  
o p e r a t o r s  are  e x p l i c i t l y  pe rmi t t ed  by t h e  r e g u l a t i o n s  t o  u s e  t h e  s e r v i c e s  

o f  a o n e- c a l l  system t o  meet any of t h e  requ i rements  o f  t h e  r e g u l a t i o n s .  

Examining t h e  l i s t  of requ i rements ,  i t  is  obvious  t h a t  many cou ld  and ,  

i n  f ac t ,  would be t a k e n  care o f  by t h e  o n e- c a l l  sys tems  o p e r a t i n g  i n  t h e  

U.S. today.  O f  c o u r s e ,  p i p e l i n e  o p e r a t o r s  choos ing  t o  p a r t i c i p a t e  i n  

A s  p a r t  o f  i ts damage p r e v e n t i o n ,  

63Courtney, Kalkbrenner ,  and Yie, pp. 119,  196. 

64F0r d e f i n i t i o n s  o f  Class 3 and 4 l o c a t i o n s ,  see 49 CFR 1 9 2 . 5 ( d ) ,  
( e ) ,  ( f ) ( l ) ,  and f ( 2 ) .  
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TABLE 4. U.S. DOT D W C B  PREpEa3TIO# PROGRAIY REGULATIONS 

Damage Preven t ion  Program -- 49 CFR 192.614 

( a )  Except f o r  p i p e l i n e s  l is ted i n  pa rag raph  (c)  of t h i s  s e c t i o n ,  
each o p e r a t o r  o f  a bu r i ed  p i p e l i n e  sha l l  c a r r y  o u t  i n  accordance  with  
t h i s  s e c t i o n  a w r i t t e n  program t o  p r e v e n t  damage t o  t h a t  p i p e l i n e  by 
excava t ion  a c t i v i t i e s .  For  t he  purpose  o f  t h i s  s e c t i o n ,  " excava t ion  
a c t i v i t i e s 1 '  i n c l u d e  excava t ion ,  b l a s t ing ,  b o r i n g ,  t u n n e l i n g ,  b a c k f i l l i n g ,  
t h e  removal o f  above ground s t r u c t u r e s  by e i ther  e x p l o s i v e  o r  mechanical  
means, and o t h e r  e a r t h  moving o p e r a t i o n s .  An o p e r a t o r  may perform 
any o f  t h e  d u t i e s  requ i red  by paragraph  ( b )  o f  t h i s  s e c t i o n  through 
p a r t i c i p a t i o n  i n  a p u b l i c  s e r v i c e  program, such  as a ' tone-cal l f t  system, 
b u t  such p a r t i c i p a t i o n  does  n o t  r e l i e v e  t h e  o p e r a t o r  o f  r e s p o n s i b i l i t y  
f o r  compliance w i t h  t h i s  s e c t i o n .  
(b) 
s e c t i o n  must ,  a t  a minimum: 

The damage p reven t ion  program r e q u i r e d  by paragraph  ( a>  o f  t h i s  

(1 )  I n c l u d e  t h e  i d e n t i t y ,  on a c u r r e n t  basis,  o f  p e r s o n s  who normally 
engage i n  excava t ion  a c t i v i t i e s  i n  t h e  area i n  which t he  p i p e l i n e  
i s  l o c a t e d .  
( 2 )  Provide  f o r  n o t i f i c a t i o n  o f  the  p u b l i c  i n  t h e  v i c i n i t y  of the 
p i p e l i n e  and a c t u a l  n o t i f i c a t i o n  o f  t h e  pe r sons  i d e n t i f i e d  i n  paragraph 
( b ) ( l )  o f  t h e  fo l l owing  as o f t e n  a needed t o  make them aware o f  
t h e  damage p reven t ion  program: 

( i)  The program's  e x i s t e n c e  and purpose;  and 
(ii) How t o  l e a r n  t h e  l o c a t i o n  o f  underground p i p e l i n e s  b e f o r e  
excava t ion  a c t i v i t i e s  are begun. 

(3)  Provide  a means o f  r e c e i v i n g  and r e c o r d i n g  n o t i f i c a t i o n  o f  
planned excava t ion  a c t i v i t i e s .  
( 4 )  Provide  f o r  actual  n o t i f i c a t i o n  of pe r sons  who g i v e  n o t i c e  
of t h e i r  i n t e n t  t o  excava t e  of  whether  there are bu r i ed  p i p e l i n e s  
i n  t h e  area of excava t ion  a c t i v i t y  and,  i f  so, t h e  t ype  o f  temporary 
marking t o  be  provided  and how t o  i d e n t i f y  t h e  markings. 
( 5 )  Prov ide  f o r  temporary marking o f  b u r i e d  p i p e l i n e s  i n  the  area 
o f  excava t ion  a c t i v i t y  b e f o r e ,  as f a r  as  p r a c t i c a l ,  t h e  a c t i v i t y  begins.  
(6) Provide  as fo l l ows  f o r  i n s p e c t i o n  of p i p e l i n e s  t h a t  a n  o p e r a t o r  
has r ea son  t o  b e l i e v e  could  be damaged by excava t ion  a c t i v i t i e s :  

(i) 
and a f t e r  t h e  a c t i v i t i e s  t o  v e r i f y  t he  i n t e g r i t y  o f  t h e  p i p e l i n e ;  
and 
(ii) I n  t h e  case of b l a s t i n g ,  any i n s p e c t i o n  must i n c l u d e  leakage 
surveys .  

The i n s p e c t i o n  must be done as f r e q u e n t l y  as neces sa ry  du r ing  

( 0 )  
f o r  t h e  fo l l owing  p i p e l i n e s :  

A damage p reven t ion  program under  t h i s  s e c t i o n  is n o t  required 

( 1 )  P i p e l i n e s  i n  a Class 1 o r  2 l o c a t i o n .  
( 2 )  
t h a t  are marked i n  accordance  w i t h  S e c t i o n  192.707. 
(3)  
( 4 )  
S e c t i o n  192.11 o r  pa r t  of a d i s t r i b u t i o n  system operated by a person  
i n  connec t ion  w i t h  t h a t  p e r s o n ' s  l e a s i n g  o f  real p r o p e r t y  o r  by 
a condominium o r  c o o p e r a t i v e  a s s o c i a t i o n .  

P i p e l i n e s  i n  a Class 3 l o c a t i o n  d e f i n e d  by S e c t i o n  192.5 ( d ) ( 2 )  

P i p e l i n e s  t o  which access is p h y s i c a l l y  c o n t r o l l e d  by t h e  o p e r a t o r .  
P i p e l i n e s  t h a t  are p a r t  of a pet ro leum gas sys tem s u b j e c t  t o  
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a o n e- c a l l  system m u s t  s t i l l  take  c a r e  of any requ i rements  not  met by 

p a r t i c i p a t i o n  i n  t h e  one- ca l l  system. Gas system o p e r a t o r s ,  i t  should 
be noted ,  a r e  no t  r equ i r ed  t o  use  t h e  s e r v i c e s  of a o n e- c a l l  system. 65 

65F0r more on t h e s e  r e g u l a t i o n s ,  s e e  Appendix A. 
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